APRIL/MAY 2023 


FPH11/CPH11 — MECHANICS 


Time : Three hours Maximum : 75 marks 


SECTION A — (10 x 2 = 20 marks) 


Answer ALL questions. 


1. A particle moves from a point (3, —4, -2) m to point 
(-2, 3, 5) m under the influence of force. Find the 
displacement of the particle. 


8G psi OG yid (3, 4, -2) m Sbg 
Gadongs ydtalé@ (-2, 3, 5) m, gw Meneuiler £p 
psiðpa aad apasi QLUOUUTéAenws 
s Mwb. 


2. Two bodies of different masses are moving with 

same kinetic energy of translations. Which has 
greater momentum? Justify. 
GadGan fopsnaré Asrai Qrar Aunmersar 
Gafl_b Asbo Cr Quis ydpyeir parsemer. 
audungé aE epssm5é  GaneinGcnargi? 
Hummdu@ssie. 


3. State the law of conservation of angular 
momentum. 


Ganon 2 bsb Siflunenw oS apis. 
471 


10. 


Show that moment of inertia of thin rod of length 
2a with respect to the line through the midpoint, 


and perpendicular to the rod is ime. 

2a Baraperan Qodu Sguir mouiuah 
apursajib, 8456 Gemessre, fmm Dg 
AGLuUSS per = Ma" rer GML_Leytb. 


Identify whether the force F =yelt+axj+xyk is 
conservative or not. 


F= yzi + zx) + xyk Aas ados Aowa wir 
aTetTLengs AVLU SNS. 


What is an inelastic collision? Give any two 
example. 


Eisewuhm Corsa adipi aia? gGsab 
ATA aPsqs5m_Gacr 5055. 

Which one is more elastic, glass or rubber? Why? 
as SiS meeorwgy TS. sarama AdS 
iui eqen > 


State Hooke’s law. 
asi ASeow wmpu. 


Define gravitational field. 
yusri HOSS wwmruyssaji, 


State second law of Kepler on planetary motion. 


Garirsoer Qludetd GMs Asur Qrin reug 
HAm sms. 
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13. 


14, 


(b) 


(a) 


(b) 


Show that a conservative force can be 
expressed as negative gradient of potential 
energy. 
am apdor closures Sloounhmdler 
adirowo sars  GeueliuG@ssuu_emb 
THUMTS STS. 

Or 


A sphere of mass m , impinges obliquely on a 
sphere of M at rest. If m=eM, show that 
the directions of motion of the spheres after 
impact are at right angles. 

m flap Geren. gG Garmi, giidla 
Qasen M GCanagSon ig) smiauras 
GorgAng. m=eM , eaa, Meares Der 
Garonne atle Qwsasdler DEBAT 
QeniGsrangsa B\GuUMsSs arn Gas. 


Obtain the relationship between Young's 
modulus Y, modulus of rigidity 7, and 
Poisson’s ratio o. 


uida GersbY, pps Gens 7 opb 


umueere AAD o BAwaupns 
Qeo_Gu wirer Ga teen: Quma. ei 
Or 


Describe the method of finding the Young's 
modulus of the material of a bar by 
non-uniform bending method using pin and 
microscope. 

wer wind HevComéSoud wwengss 
aGy Sym amagi pane mob am 
sb Qurma uida Gers serpy 
yapwu Hesse. 
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16. 


16. 


17. 


(a) Explain gravitational potential and 
` gravitational field. 
mY Apar pg mii yapseos Mas EGS. 
Or 


(b) Discuss the effects on 


astronauts. 


physiological 


Aidu risi or auc alercreysenorts 
uh Seursssayo. 


SECTION C —(3 x 10 = 30 marks) 
Answer any THREE questions. 


Show that the linear momentum of a system of 
two particles is equal to linear momentum of the 
centre of mass. 

ArmA saisai smwtiGer Gpud 2 ped 
Qurgerean mousse Cofud 2D sid 
Thuma sA. 


Derive an expression for the time period of a 
compound pendulum and show that the centre of 
suspension and centre of oscillation are 
interchangeable. 

2 HALO aà snosSldsrer Garmant Gums. 
Engid Gar fsasHier owugpd Amay MOULD 
eanpsGsray Wipssamueer seuss EAS. 
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18. 


19. 


20. 


Explain 
(a) Work-energy principle and 


(b) Principle of conservation of energy of a freely 
falling body. 


(a) Gasa-a,)pd Asndies wid 


(%) sbros b  Gungelier hma 
Able Asraon ATEGS.- 

Describe with necessary theory, how you will 
determine the rigidity modulus of the material of 
the thin rod by static torsion method. 

Amau apmse yap ewi Gwuaddw stb 
Qurma pyés Gsi cauany Sioraicusiser 
aiuwg Gawawrar Cam um ALa auMlssayn. 


Obtain an expression for the escape velocity of a 
body from the surface of the earth and hence 
calculate its value. 

Ai GopugtnD i Q GQurgafler 
dou A A eoue Ugs, 
Gogi agi WALEUs sisah. 
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11; (@) 
(b) 
12. (a) 
(b) 


SECTION B — 6 x 5 = 25 marks) 


Answer ALL questions. 


Give the physical interpretation of 
divergence of a vector. . 
Sasuer Abatre Qup Que 
Aesas ass SE. 

Or 


A particle projected at an angle œ with a 
velocity u and it strikes up an inclined plane 
of inclination £ at right angles to the plane. 
Prove that cot 8 = 2tan(a- p ). 


2G a Ganesh u SesCasseyor 
auut G gsc 2 Garam Serbs 
sagas GemCeremshd srégdng calle 
B= 2tan(a - p) acmms SeGssan. 


Obtain Expression for work done by Torque. 


Lins (WEE) awb Geiucu@ 
Caimosenear Garmamu Augs. 
Or 


State and prove perpendicular axes theorem 
on moment of inertia. 

fwaw A@iuys9od Osuesgi aissar 
Coppsagé mA Plss. 


